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(54) COLOR CORRECTION DEVICE, COLOR CORRECTION METHOD, AND 
RECORDING MEDIUM RECORDED WITH COLOR CORRECTION CONTROL 
PROGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color 
correction device that can automatically correct colors 
properly, and to provide a color correction method 
and a recording medium in which a color correction 
control program is recorded. 

SOLUTION: This method has steps 40-44 where first 
a target pixel collection memory is used to collect 
pixels having element color components close to a 
gray area on the basis of color image data, steps 48 
and 50 where a color correction amount is calculated 
on the basis of the collected pixels by a color 
correction amount calculation means, and a step 52 
where the colors of the color image data are 
corrected on the basis of the calculated color 
correction amount by the color correction means. Thus, the effect of unnecessary image 
parts such as a background and clothing in high saturation colors can be reduced and 
highly accurate and proper color correction can automatically be conducted. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The object pixel total means which is color correction equipment which corrects 
the color image data which expressed the color picture by two or more element color 
components, and totals about the pixel which has an element color component near a gray 
field based on said color image data, Color correction equipment equipped with an amount 
count means of color correction to calculate the amount of color correction, and the color 
correction means which makes the color correction of said color image data based on the 
amount of color correction calculated by the amount count means of color correction 
concerned based on the pixel totaled by the object pixel total means concerned. 
[Claim 2] Color correction equipment which is color correction equipment according to 
claim 1, and is judged to be the pixel which has an element color component near a gray 
field when the ratio of the maximum [ as opposed to the minimum value of the element 
color component of a predetermined pixel in said object pixel total means ] of the element 
color component concerned is smaller than the 1st threshold. 

[Claim 3] Color correction equipment with which it is color correction equipment according 
to claim 1 or 2, and said object pixel total means makes applicable to a total the pixel which 
has bigger brightness than the 2nd threshold. 

[Claim 4] Color correction equipment which calculates the amount of color correction in 
which it is a color correction means given in claim 1 thru/or any 1 term of 3, and said 
amount count means of color correction calculates the average for every element color 
component of said color image data about each pixel judged to be an object pixel, and 
cancels the difference of the average concerned and a predetermined reference value. 
[Claim 5] The object pixel total process which is the color correction approach which 
corrects the color image data which expressed the color picture by two or more element 
color components, and totals about the pixel which has an element color component near a 
gray field based on said color image data, The color correction approach equipped with the 
amount count process of color correction which calculates the amount of color correction, 
and the color correction process which makes the color correction of said color image data 
based on the amount of color correction calculated by the amount count process of color 
correction concerned based on the pixel totaled by the object pixel total process concerned. 
[Claim 6] It is the record medium in which reading [ computer / which recorded the 
program for making a computer perform color correction processing in which the color 
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image data which expressed the color picture by two or more element color components is 
corrected ] is possible. The object pixel total processing which totals about the pixel which 
has an element color component near a gray field based on said color image data, The 
amount computation of color correction which calculates the amount of color correction 
based on the pixel totaled by the object pixel total processing concerned, The record 
medium in which reading [ computer / which recorded the program for making a computer 
perform color correction processing which makes the color correction of said color image 
data based on the amount of color correction calculated by the amount computation of color 
correction concerned ] is possible. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record medium which recorded the 
color correction equipment, the color correction approach, and color correction control 
program which make the optimal color correction to on-the spot photo image data like a 
digital photograph. 
[0002] 

[Description of the Prior Art] The digital camera which changes light into an electrical 
signal with image pick-up means, such as CCD, changes the electrical signal into digital 
data as an image processing system which deals with the image data of high quality using 
a computer etc., and is recorded on record media, such as a flash memory, is known. If a 
digital camera is used, preservation and various processings of image data can be 
individually performed easily using a personal computer etc., and also a photograph can be 
printed, without developing a film by outputting image data to a printer. By improvement 
in the printing quality of a printer, the high photograph of quality can also be printed, so 
that distinction hardly sticks with a film photo. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to the object sampling 
technique in the conventional input device, by making only the edge pixel of an image 
applicable to a sampling, color correction processing is carried out, and when the person 
who wore the dress of the high saturation color of a shank pattern is a photographic subject, 
exact color correction may be unable to be made, as indicated by the JP,11"120325,A 
official report. The image obtained from input devices, such as such a conventional digital 
camera, has many which the so-called color fogging has produced under the effect of a light 
source property, the automatic white balance property of a camera, etc. Especially, in the 
case of the dress of a red network etc., with color correction equipment, it is judged with a 
red fogging being strong, and the color correction equipment concerned cannot make color 
correction in the direction of cyanogen, and cannot make the color correction of the flesh 
color etc. appropriately. In the case of conventional color correction equipment, it was very 
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difficult to make the color correction of this color fogging appropriately with software. 
[0004] This invention was made in order to solve the above-mentioned trouble, and it 
makes it a technical problem to offer the record medium which recorded automatically the 
color correction equipment in which suitable color correction is possible, the color 
correction approach, and the color correction control program. 
[0005] 

[Means for Solving the Problem] It is color correction equipment which corrects the color 
image data to which invention according to claim 1 expressed the color picture by two or 
more element color components in view of the above-mentioned technical problem. The 
object pixel total means which totals about the pixel which has an element color component 
near a gray field based on said color image data, Based on the pixel totaled by the object 
pixel total means concerned, it has an amount count means of color correction to calculate 
the amount of color correction, and the color correction means which makes the color 
correction of said color image data based on the amount of color correction calculated by 
the amount count means of color correction concerned, and is constituted. 
[0006] According to the color correction equipment which corrects the color image data 
which was constituted as mentioned above, and which expressed the color picture by two or 
more element color components, a total is first performed about the pixel which has an 
element color component near a gray field with an object pixel total means based on said 
color image data. And based on said totaled pixel, the amount of color correction is 
calculated by the amount count means of color correction, and the color correction of said 
color image data is made by the color correction means based on said calculated amount of 
color correction. 

[0007] Moreover, invention according to claim 2 is color correction equipment according to 
claim 1, and when the ratio of the maximum [ as opposed to the minimum value of the 
element color component of a predetermined pixel in said object pixel total means ] of the 
element color component concerned is smaller than the 1st threshold, it is constituted so 
that it may judge with the pixel which has an element color component near a gray field. 
[0008] Furthermore, invention according to claim 3 is color correction equipment according 
to claim 1 or 2, and it is constituted so that said object pixel total means may make 
applicable to a total the pixel which has bigger brightness than the 2nd threshold. 
[0009] Moreover, invention according to claim 4 is a color correction means given in claim 1 
thru/or any 1 term of 3, said amount count means of color correction calculates the average 
for every element color component of said color image data about each pixel judged to be an 
object pixel, and it is constituted so that the amount of color correction which cancels the 
difference of the average concerned and a predetermined reference value may be calculated. 
[0010] It is the color correction approach which corrects the color image data to which 
invention according to claim 5 expressed the color picture by two or more element color 
components in view of the above-mentioned technical problem. The object pixel total 
process which totals about the pixel which has an element color component near a gray 
field based on said color image data, Based on the pixel totaled by the object pixel total 
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process concerned, it has the amount count process of color correction which calculates the 
amount of color correction, and the color correction process which makes the color 
correction of said color image data based on the amount of color correction calculated by 
the amount count process of color correction concerned, and is constituted. 
[00 11] According to the color correction approach which corrects the color image data 
which was constituted as mentioned above, and which expressed the color picture by two or 
more element color components, a total is first performed about the pixel which has an 
element color component near a gray field according to an object pixel total process based 
on said color image data. And the amount of color correction is calculated by the amount 
count process of color correction based on said totaled pixel, and the color correction of said 
color image data is made by the color correction process based on said calculated amount of 
color correction. 

[0012] In view of the above-mentioned technical problem, by computer which recorded the 
program for making a computer perform color correction processing in which the color 
image data which expressed the color picture by two or more element color components is 
corrected, invention according to claim 6 is the record medium which can be read, and is 
based on said color image data. The object pixel total processing which totals about the 
pixel which has an element color component near a gray field, The amount computation of 
color correction which calculates the amount of color correction based on the pixel totaled 
by the object pixel total processing concerned, The program for making a computer perform 
color correction processing which makes the color correction of said color image data based 
on the amount of color correction calculated by the amount computation of color correction 
concerned is recorded, and it is constituted by the computer possible [ reading ]. 
[0013] The program for making a computer perform color correction processing in which 
the color image data which expressed the color picture with the record medium which can 
be read by two or more element color components is corrected is recorded by computer 
constituted as mentioned above. And a total is first performed by the program execution 
concerned by object pixel total processing about the pixel which has an element color 
component near a gray field based on said color image data. And the amount of color 
correction is calculated by the amount computation of color correction based on said totaled 
pixel, and the color correction of said color image data is made by color correction 
processing based on said calculated amount of color correction. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention 
is explained with reference to a drawing. 

[0015] Drawing 1 is the block diagram of the color correction system which applied the 
color correction equipment concerning 1 operation gestalt of this invention, and drawing 2 
shows the example of a concrete hardware configuration of the color correction equipment 
concerned with the outline block diagram. 

[0016] In drawing 1 , a picture input device 10 outputs the on-the-spot photo image data 
(former image data) expressed as a pixel of the shape of a dot matrix, such as a photograph, 
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to color correction equipment 20. The color correction equipment 20 concerned outputs the 
image data (after [ color correction ] image data) by which color correction was made to the 
image output unit 30, after performing desired color correction to the inputted on-the-spot 
photo image data. The image output unit 30 concerned outputs the image by which color 
correction was made by the dot* matrix-like pixel. 

[0017] Here, the color image data which color correction equipment 20 outputs makes 
highly precise color correction by setting only the pixel of the gray field of a predetermined 
image as the data analysis object. Color correction equipment 20 is equipped with 
saturation count section 20a, gray histogram creation section 20b, average count section 
20c, and 20d of LUT creation sections and color correction section 20e, and is constituted. 
About the detail of data processing of each component, it mentions later. 
[0018] A digital still camera 12 or a video camera 14 etc. corresponds. [ in / in the example 
of a picture input device 10 / drawing 2 ] Moreover, the computer system constituted by 
equipping the example of color correction equipment 20 with a computer 21, a hard disk 22, 
a keyboard 23, CD-ROM drive 24, a floppy disk drive 25, a modem 26, etc. corresponds. 
And as for the example of the image output unit 30, a printer 31, a display 32, etc. 
correspond. In addition, it connects with a dial-up line, and connects with an external 
network through this public communication channel, and a modem 26 can download 
software and data. 

[0019] With the gestalt which a computer 21 can read, the color correction processing 
control program by this invention is recorded on record media, such as a floppy disk and 
CD-ROM, and usually circulates. The program concerned is read by media readers 
(CD-ROM drive 24, floppy disk drive 25, etc.), and is installed on a hard disk 22. And it is 
constituted so that CPU may read a desired program from a hard disk 22 suitably and 
desired processing may be performed. 

[0020] In the gestalt of the operation concerned, while the scanner 11 and digital still 
camera 12 as a picture input device 10 output the gradation data of RGB (green, blue, red) 
as image data, the printer 31 as an image output unit 30 needs as an input the binary data 
of CMYK which added black to CMY (cyanogen, a Magenta, yellow) as gradation data, or 
this. Moreover, a display 32 needs the gradation data of RGB as an input. On the other 
hand, within the computer 21, it has printer driver 21b and display driver 21c 
corresponding to operating system 21a, a printer 31, and a display 32. Moreover, 
application 2 Id for color correction processing, activation of processing is controlled by 
operating system 21a, it joins in printer driver 21b or display driver 21c if needed, and 
predetermined color correction processing is performed. Therefore, while the concrete role 
of the computer 21 concerned as color correction equipment 20 creates the gradation data 
of RGB which inputted the gradation data of RGB and performed the optimal color 
correction and making it display them on a display 32 through display driver 21c, it is 
changed into the binary data of CMY (or CMYK) through printer driver 21b, and a printer 
31 is made to print it. 

[0021] Thus, in the gestalt of the operation concerned, although a computer system is 
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incorporated between the I/O devices of an image and it is made to make color correction, 
what is necessary is just the system which does not necessarily need the computer system 
concerned and makes desired color correction to image data. For example, as shown in 
drawing 3 , you may be the system which it incorporates, and makes it display on display 
32a, or makes printer 31a print the color correction equipment which performs desired 
color correction in digital still camera 12a using the changed image data. Moreover, in 
printer 31b which inputs and prints image data through a computer system, as shown in 
drawing 4 , it can also constitute so that desired color correction may be automatically 
made from the image data inputted through scanner lib, digital still camera 12b, or 
modem 26b. 

[0022] Hereafter, with reference to drawing 5 , the color correction processing program 
executed by computer 21 is explained. 

[0023] First, saturation count section 20a of the color correction equipment 20 by this 
invention calculates saturation Sat from the RGB value of each pixel (step 40). Sat is 
Sat=256x(I-i)/(I+i). 

It asks "Be alike." Here, I is defined by I=max {R, G, B} and is the maximum in the RGB 
value of each pixel. Moreover, i is defined by i=min {R, G, B} and is the minimum value in 
the RGB value of each pixel. 

[0024] Next, it judges whether gray histogram creation section 20b of the color correction 
equipment by this invention has Sat smaller than thS (step 42). Here, thS is a threshold 
for judging, when Sat is smaller than thS, it judges whether a predetermined pixel is a 
pixel near gray as a predetermined pixel being a pixel near gray, and it sets it as the object 
of data analysis. And when Sat is smaller than thS (step 42, Yes), the RGB value of each 
pixel is added to a histogram. At this time, a reference value Y is added to a gray histogram 
(step 44). Here, a reference value Y is a value calculated by Y= (R+G+B) / 3. Thus, since the 
gray image of an ideal serves as R=G=B, having defined the reference value Y means being 
based on the value which added each color to the present. 

[0025] Processing of the above-mentioned steps 40, 42, and 44 is repeated until processing 
of the above-mentioned steps 40, 42, and 44 is completed about all pixels. After processing 
of the above-mentioned steps 40, 42, and 44 is completed about all pixels (step 46, Yes), a 
gray histogram is completed (step 48) and processing by gray histogram creation section 
20b is ended. In addition, in adding, it will total about all pixels, moving an object pixel, as 
it is shown in drawing 6 . Next, after processing by gray histogram creation section 20b is 
completed, average count section 20c can calculate the average of the value of RGB from 
the created gray histogram (step 50), and can know the description of RGB distribution of 

7? 

the image concerned. For example, the average of R 
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255 

~ 255 

If ** and its frequency are set to jRg, 

It comes out and asks. To this appearance * ^ ** * 

It can ask also for ****. Furthermore, the average of a reference value ^ z 
******** things are made. 

[0026] After processing by average count section 20c is completed, 20d of LUT creation 
sections creates Amendment LUT (look-up table) based on the difference of the RGB 
average calculated at step 50, and the average of a reference value Y (step 52). For example, 

red (Red) difference, = Y * " R * 

It asks "Be alike." it is shown in drawing 7 - as - the tone curve of Amendment LUT - the 
difference concerned - only a value shifts a control point and it is created by interpolating 
smoothly at the spline curve which passes along three points, gradation "0", gradation 
"255", and the shifted control point. Similarly, green and the blue difference delta Gg and 
delta Bg are also called for. 

[0027] Termination of creation of the amendment LUT (look-up table) according to 20d of 
LUT creation sections as mentioned above performs processing (steps 54 and 56 of drawing 
5 ) by color correction section 20e. That is, color correction section 20e calculates the RGB 
value after amendment (after color correction) based on Amendment LUT (step 54). After 
step 54 is completed about all pixels (step 56, Yes), the color correction to color image data 
is completed. 

[0028] Next, it explains to a concrete example with the application of processing of drawing 
5. 

[0029] In step 48, an example of the created gray histogram is shown in drawing 8 after the 
processing in steps 40-46 of drawing 5 . In the example concerned, the threshold thS of Sat 
for judging with it being a pixel near gray at step 42 is set to thS=32. The value of ThS is 
counted backward and calculated from extent of the color fogging for amendment. If it puts 
in another way, the pixel which has the saturation beyond thS=32 will have little effect of a 
color fogging, and it will be judged with an almost original color. In the case of the gray 
histogram shown in drawing 8 , the green histogram (Gg) has visited the right and G 
fogging is detected. 

[0030] And when the average is calculated in step 50 for the high field of lightness 
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Y g = 1 5 3 
1^=14 9 
G,= 16 5 

sensitive to a gray component, i.e., the field of Y> 128, it is, ^tf" 
It becomes. 

[0031] The tone curve of the amendment LUT shown in drawing 7 will be obtained by 
interpolating smoothly by the spline curve which passes along three points, gradation "0", 
gradation "255", and a control point, if a control point is made into 3/4 tone (gradation 
"192"). 

[0032] Moreover, a tone curve controlled variable is each. 
ARg = Y g - R g = 1 5 3- 1 4 9 = 4 

AG g = Y g - <3 g =1 5 3-1 6 5=-1 2 
AB g = Y g - B g = 1 5 3- 1 48 = 5 

It becomes. An amendment RGB tone curve (LUT) comes to be shown in drawing 9 . Green 
can weaken and the green fogging in a former image is reduced in an output image by the 
RGB amendment tone curve concerned. 
[0033] 

[Effect of the Invention] According to the program execution currently recorded on color 
correction equipment according to claim 1, the color correction approach according to claim 
5, or the record medium according to claim 6 Since a total is performed about the pixel 
which has an element color component near a gray field, the amount of color correction is 
calculated based on the totaled pixel concerned and the color correction of the color image 
data is made Unnecessary effects of an image part, such as a background, dress, etc. of a 
high saturation color, can be reduced, and highly precise and suitable color correction can 
be made automatically. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram of the color correction system which applied the color 

correction equipment concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the outline block diagram showing the example of a concrete hardware 

configuration of the color correction equipment concerning 1 operation gestalt of this 

invention. 

[Drawing 3] It is the outline block diagram showing other examples of application of the 
color correction equipment by this invention. 
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[Drawing 4] It is the outline block diagram showing the example of application of further 
others of the color correction equipment by this invention. 

[Drawing 5] It is a flow chart for explaining color correction of a request of the color 
correction equipment by this invention. 

[Drawing 6] It is drawing showing the condition of moving a processing-object pixel. 
[Drawing 7] It is drawing showing the tone curve of Amendment LUT. 
[Drawing 8] It is an example of the gray histogram created about RGB and a reference 
value Y. 

[Drawing 9] It is the graphical representation showing an example of Amendment LUT. 
[Description of Notations] 

11 Scanner 

12 Digital Still Camera 
14 Video Camera 

21 Computer 

23 Keyboard 

24 CD-ROM Drive 

25 Floppy Disk Drive 

26 Modem 

31 Printer 

32 Display 
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